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PEG 对其进行修饰，所制备的纳米颗粒粒径为 338 nm。药物代谢动力学研究中
使丝裂霉素在大鼠体内半衰期达到 3.45 小时。在“硬颗粒”的运用中，本文利用


























Nano drug delivery system (NDDS) concludes numerous kinds and shows obvious 
advantages. Good nano drug delivery system can reduce the side effects of drugs, 
extend the time of drug in the systemic circulation, controlled release the drug, and 
possess targeted effect. The good performance characteristics make it has better 
curative effect and treatment index. In the research of anticancer drug carrier, however, 
many drug delivery system show unsatisfactory properties. If the long circulating 
liposomes combines with nano drug delivery system, they would increase the 
biocompatibility of the drug carrier, prolong drug duration in the systemic circulation. 
This research studies the long circulation liposomes apply in "soft matter" and 
"hard particles", two models of nano drug carrier. The morphology, particle size, 
potential had been used to characterize both "soft matter" and "hard particles". Other 
studies such as its stability, cell toxicity, living animal fluorescence imaging were 
studied respectively. In the application of "soft matter", MMC-SPC NPs were prepared 
by solvent evaporation method modified with folic acid and PEG long chain with the 
particle size of 338 nm. Pharmacokinetic study of mitomycin in rats show the half-life 
of 3.45 hours. In the application of "hard particles", we prepared the mesoporous silica 
with the diameter of 70 nm by using the surfactant template method. The final 
nanoparticles showed superior function of enrichment of tumor in vivo fluorescence 
imaging.  
The experimental results show that the introduction of long circulating liposomes, 
can make the ordinary nano drug delivery system play a better antitumor effect. For 
example, the folic-PEG modified MMC-SPC NPs can improve the stability and prolong 
the circulating time of mitomycin. The “hard particles” can play multiple antitumor 
efficacy. 
 

















2012 年全球肿瘤流行病统计数据 (GLOBOCAN2012) 显示，全球范围内共有新
增癌症患者 1410 万人，并且有 820 万癌症患者死亡[1]。在中国，全国 2011 年新

















































































磷 脂 复 合 物  (Phytosome, Phospholipid Complex) 是 由 意 大 利 学 者
Bombardelli 等人在研究脂质体的时候偶然发现的。药物与磷脂分子通过电荷迁
移作用而形成的相对稳定的化合物或络合物，它可改变母体药物的一系列理化性
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